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T. Pullaiah* : Embryology, seed coat and fruit wall of 
Parthenium hysterophorus L. (Compositae) 

T. 7° y 4 7 : Parthenium hysterophorus L. 
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The Heliantheae, one of the largest tribes of Compositae, is of special 
interest to embryologists because of the occurrence of a number of variations 
(Pullaiah 1981a). A search of the available literature reveals that the develop¬ 
ment and structure of endosperm, embryo, seed coat and pericarp have not 
been studied in Parthenium hysterophorus L. Deshpande (1960) reported few 
aspects of development of male and female gametophytes in P. hysterophorus. 
Hence the present investigation is undertaken to study the embryology and 
structure and development of seed coat and fruit wall in P. hysterophorus 
belonging to the tribe Heliantheae. 

Material and methods Heads at different stages were collected from plants 
growing along the railway track near Guntur, India. They were fixed in 
formalin-acetic acid-alcohol (F. A. A). Dehydration, infiltration, embedding and 
sectioning were done by the customary methods (Johansen 1940). The sections 
were stained in Delafield’s haematoxylin. 

Observations Microsporangium, microsporogenesis and male gametophyte. 
The anthers contain two microsporangia (Fig. 1A). Besides epidermis anther 
wall consists of endothecium, middle layer and tapetum (Fig. 1A). Cells of 
the epidermal layer are much stretched and persist at maturity. Hypodermal 
layer develops fibrous thickenings and functions as fibrous endothecium (Fig. 
1C). The middle layer becomes distorted and crushed. Anther tapetum is of 
the periplasmodial type (Fig. IB). Its cells undergo nuclear divisions and 
fusions resulting in multinucleate and polyploid cells. 

The primary sporogenous cells undergo a few mitotic divisions resulting 
in a moderately extensive mass of pollen mother cells (Fig. 1A), which undergo 
meiotic divisions to produce tetrahedral (Fig. ID) or isobilateral tetrads, the 
former arrangement being more prevalent. The pollen grains at the time of 

* Department of Bio-sciences, Sri Krishnadevaraya Univ. Anantapur 515003, India. 


— 17 — 



0015 mm 


A-C,F-H,L,M 

V 


0 -os m m 
o-osmm 


V/0 


D,E • 



Fig. 1. Parthenium hysterophorous. A. T. S. of bisporangiate anther at pollen mother cell stage. 
B.L. s. part of anther lobe showing periplasmodium and one-nucleate pollen grains. C. Fibrous 
endothecium. D. Tetrahedral pollen tetrad. E. Mature pollen grain. F. Megaspore mother 
cell. G. Megaspore tetrad. H. Two-nucleate embryo sac. I. Mature embryo sac. J, K. Devel¬ 
opment of endosperm. L-D. Various stages in the development of the embryo. 
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shedding are 3-celled with three germ pores (Fig. IE). 

Ovary and Ovule. The ovary as characteristic of Compositae is bicar- 
pellary syncarpous, unilocular and inferior with a single basal, anatropous, 
unitegmic and tenuinucellate ovule. At about the time of megaspore tetrad 
formation the cells of the inner layer of the integument become enlarged, accu¬ 
mulate abundant cytoplasm and develop into the integumentary tapetum (Fig. 
1G). It remains uniseriate with uninucleate cells throughout further develop¬ 
ment (Fig. II). 

Megasporogenesis and female gametophyte. The single female archesporial 
cell directly functions as the megaspore mother cell (Fig. IF). It undergoes 
two meiotic divisions resulting in a linear tetrad of megaspores. Of the four 
megaspores the upper three degenerate and the functional chalazal megaspore 
after undergoing three successive nuclear divisions forms an 8-nucleate embryo 
sac of the Polygonum type (Figs. 1G-I). The newly formed 8-nucleate embryo 
sac is spindle shaped. After the formation of secondary nucleus in it, the 
embryo sac widens considerably near the regions of the egg apparatus, so that 
the extreme apex of it appears as a beak like protuberance. The synergids 
are beak-shaped (Fig. II). The antipodal cells are two in number, of which 
the upper is binucleate. They remain persistent till a heart-shaped embryo is 
formed. 

Fertilization, endosperm and embryo. Fertilization is porogamous. Tripl 
fusion completes earlier than syngamy. Endosperm development is of the 
cellular type. The first division of the primary endosperm nucleus is followed 
by a transverse wall and two cells are formed. Further divisions in these two 
cells take place in all directions and a massive tissue is formed filling the 
embryo sac with cellular tissue (Fig. 1J, K). At about the globular stage of 
the embryo, the peripheral cells of the endosperm become differentiated as the 
jacket layer (Fig. IK). These cells resemble the integumentary tapetal cells 
in their glandular nature, but the difference being that the integumentary 
tapetal cells are elongated longitudinally. The glandular nature of the cells 
of the jacket layer becomes more pronounced as the integumentary tapetal 
cells start degenerating. The growing embryo consumes the entire endosperm 
but this jacket layer (Fig. 2F). 

The zygote divides transversely resulting in two cells, the basal cell cb 
and the terminal cell ca. The terminal cell ca divides vertically and the basal 
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cell cb divides transversely resulting in a four-celled ‘T’-shaped proembryo. 
Further development resembles those investigated earlier (Pullaiah 1978, 1981a, 
1981b) and hence a detailed description is omitted. The embryogany conforms 
to the Senecio variation of the Asterad type (Fig. 1L-0) (Johansen 1950). 

Seed coat and pericarp. The integument at the megaspore tetrad stage 
consists of about 9-11 layers of parenchymatous cells including the integumen¬ 
tary tapetum (Fig. 2A). After fertilization a few layers of cells of the in¬ 
tegument next to the endothelium become enlarged, lose their contents and 
get obliterated (Fig. 2B-E). This zone forms the periendothelial zone (Fig. 
2E). In a mature seed excepting a few layers of cells and epidermis all the 
layers of the integument become crushed and absorbed by the growing embryo. 
Thus the seed coat consists of the epidermis and a few layers of the integu¬ 
ment (Fig. 2F). 

The ovary wall which consists of similar parenchymatous cells at the 
megaspore mother cell stage, becomes differentiated into three zones by the 
time a mature embryo sac is formed in the ovule (Fig. 2A-C). The outer 
zone consists of epidermis and hypodermis. The cells of the hypodermis are 
larger. The middle zone consists of a few layers of elongated fibrous cells 
and the inner zone of a few layers of parenchymatous cells. After fertilisa¬ 
tion schizogenous cavities develop between the hypodermis and the inner layers 
of cells (Fig. 2D, E). A brown resinous substance exudates into this space. 
This dark cementing substance also penetrates the tissue of the outer zone 
intercellularly forming characteristic patterns. Finally this substance becomes 
hardened and forms a dark' cementing layer. Meanwhile the inner paren¬ 
chymatous zone becomes obliterated. In a mature achene the epidermis, hypo¬ 
dermis and a few fibrous layers take part in the formation of the pericarp 
(Fig. 2F). 

Discussion The taxon studied fits in well with the picture obtained from 
previous studies of the embryology of other representatives of the tribe. How¬ 
ever, Deshpande’s (1962a, 1962b, 1964) statement that in Tridax procumbens, 
Glossocardia bosvallea and Bidens biternata the endosperm is completely con¬ 
sumed and the endothelium persists forming a storage tissue appears question¬ 
able, since in Parthenium hysterophorous studied here and other species inves¬ 
tigated by earlier workers (Harris 1935; Maheswari & Roy 1952; Pullaiah 1978, 
1981a, 1981b) a single layer of . endosperm persists in the mature seed. 
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In the ovary wall of the tribe Heliantheae schizogenous cavities are formed 
in between the hypodermis and inner layers of the ovary wall. Tannin-like 
substance oozes into this cavity which later on becomes dark cementing layer 
(Misra 1972; Pullaiah 1981a). This character is also met with in the tribes 
Eupatorieae and Helenieae (Misra 1964, 1972; Pandey & Chopra 1979). This 
feature supports Cronquist’s (1955, 1977) argument that Helenieae and Helian¬ 
theae should be united into one tribe. 
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